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(54) Ha 3 Ba Hue mo6peTemm THflPOnPHBOfl 



(57) Abstract 

The invention can be used in excavators, cranes, manipulators, forklifts, bulldozers, multiple -engine machines 
cyclical mechanisms with hydraulic cylinders and hydraulic motors. The aim of the invention is to create a hydraulic dri 
that conserves energy and is more economical by reducing the fuel or electrical power expended in combined operations and 
also more reliable, while simultaneously reducing heat loss through volume adjustment and energy recuperation. T 
invention achieves this aim as follows: the hydraulic drive contains a pump unit, hydraulic cylinders, hydraulic moto 
supply and cooling unit, distributor hydrojets and feed tank. The pump unit contains at least two paired regulator pum; 
each of which is made in the form of two two-way reversible hydraulic units of different and variable working volumes, t 
control units thereof being kinematically interconnected. The chambers of the two-way reversible hydraulic units with Ian? 
working volume are linked through a closed loop with the chambers of the hydraulic cylinders and hydraulic motors. One 
the chambers of the two-way reversible hydraulic unit with smaller working volume is linked through the distribut 
hydrojet with the piston chamber of the hydraulic cylinder or with the tank, while the other chamber of the two-w 
reversible hydraulic unit with smaller working volume is linked with the tank. The ratio of diameters of pistons and rods 
the hydraulic cylinder corresponds to the ratio of larger and smaller working volumes in the two-way reversible hydrau 
units. 
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(57) Pe<J>epaT 


# 


M3o6peTeHHe mo>kct 6bm> Hcnojib30BaHO b 3KCKaBaTopax, KpaHax, 
MaHHnyjiflTopax, norpy3HHicax, 6y/ibA03epax, apyrnx MHoroABnraTejibHbix MauiHHax hjih 

MexaHM3MaX UHKJIHHeCKOrO AeHCTBHH C rHApOUHJIHH/ipaMM H THiipOMOTOpaMH. 

B ocHOBy HacTo»mero H3o6peTeHHH nojiotceHa 3a;ma cmaaHHH maponpHBoaa, 
o6naiiaK)iuero noBbiuieHHbiM 3Heproc6epe>KeHMeMH 3KOHOMH4HOCTbio 3a chct CHH>KeHHH 
pacxoaa jonnHBa hjih 3JieKTpo3HeprHn npH coBMemeHHbix onepauHax, a TaioKe 
oSjiaaaiomero noBbiiueHHOH HaaoKHocTbio npw oziHOBpeMeHHOM cHM>KeHHH Ten;iOBbix 
noTepb 3a cmct o6"beMHoro peryjiHpoBaHHa h peicynepauHH. 

B cooTBeTCTBKM c H3o6peTeHHeM nocTaBJieHHaa 3aaaHa peuiaeTca tcm, hto 
nmponpHBo/je, coaepacameM HacocHbin arperaT, niapouHJiHHApbi, rHapoMOTopbi, 6jiok 
noiinHTKM h ox^ancAeHMfl, pacnpeaejiMTejibHbie rH/jpoannapaTbi, 6aK pa6oHew >khzikocth, 
HacocHaa rpynna co^ep>KHT no MeHbmefi \tepe ABa cABoeHHbix peryjinpyeMbix Hacoca, 

Ka>KflbIM H3 KOTOpblX BbinOJlHCH B BH£€ flByX pCBCpCHBHblX oSpaTHMblX THJipOMaUIHH 

pa3Horo nepeMeHHoro pa6onero o6^eMa c 6jioi<aMM ynpaBJieHHa. KMHeMaTHHecKM 

CBJHaHHblX MOKAy CO6OH. npM 3TOM HOJIOCTH pCBCpCHBHblX o6paTHMbIX THJipOMaillHH C 

6oiibuiHM pa6osMM o6i>eMOM coeflHHeHbi no 3aMKHVTOMy KOHTypy c no/iocniMH 

rMXlpOUMJTMHApOB M TM^pOMOTOpOB, OJXHB. H3 nOJIOCTeH peBepCHBHOH o6paTHMOH 

TKxipoMaujHHbi c MCHbiiiHM pa6oHHM oG^eMOM Hepe3 pacnpeAenMTe^bHbiH 
nmpoannapaT coeaHHeHa c nopuiHeBofi no/iocTbio rwApouHJiHHApa hjih c 6aKOM, a 
.apyraa nojiocTb pesepcHBHon oGpaTHMoii rHApoMaujHHbi c mchlluhm pa6oHHM 06-beMOM 
coeztHHeHa c 6aKOM, npn 3tom cooTHomeHHe nwaMeTpoB nopuiHefi h ujtokob 
rH/ipouHjiMH/ipoB corviacyiOTCH c cooTHomeHHeM 6oJibUjero h MeHbiuero pa6oHHx 
o6*beMOB pesepcHBHbix o6paTHMbtx rwjipoMaiuHH. Iwji. 


HCKJUOTOTEJIbHO HJIH UEJIEU HHOOPMAJJHH 


Kow. HcnaavoyeMwe bjib o6o3hb semis crpan-'ueHOB PCT ua myjauuz JMCTax 6pomK>p, b Koropux 
nyfimacyiOTCJi uescgytiapaAHbie culhbkh b cootbctctbbch c PCT. 
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rmiPonPHBoa 

OEJIACTb TEXHHKH 
H3o6opeTeHHe othocmtch k o6ji3CTH MauiHHOCTpoeHH*. a 6oiiee tomho KacaeTca 

CT P OHTe^bHO-J10pO)KHblX MaUJHH M MO)KeT 6blTb HCnOJlb30BaHO. B H3CTHOCTH . B 

OKOcaBa-ropax. KpaHax. MaHHnynjrropax. norpyiHMKax h fl P yrnx M HoroflBnraTeJibHbix 

MailJHHaX HJIM MeX3HH3MaX UMOlHHeCKOrO fleilCTBHfl C THflpOUHJlMHiipaMM 11 

ruapoMOTopaMH. 

nPEjUUECTByiOmHH yPOBEHb TEXHHKH 
B HacToauiee Bpeiwa H3BecTHbi rnaponpMBOflbi 3KCicaBaTopoB h CTpejiOBbix 
KpaHOB. BK^ronaioiUHe b ceofl ABa h 6onee HacocoB, HecKOJibKO HcnojiHHTejibHbix 
rHiipouHJiHHiipoB McnoJiHMTeflbHbix opraHOB. HanpHMep, cTpenw. pyKOHTH h/ih kobujh. a 
TaK>Ke THiipOMOTOpbl MeX3HH3MOB noBopoTa h xoaa. Merciiy HacocaMM H 
rnapoiiBHraTeJiJiMH ycTaHOBJieHbi 6jiokh rHflpoannapaTypbi. npeflHasHaneHHbte nfl* 
ynpaBJieHMfl rnzipoABnraTe/iaMH pa6onnx opraHOB h no3BOJiaromne coBMemaTb 
15 HecKOJibKO onepauHH oAHOBpeMeHHO ( KHHra. "3KCKaBaTopw h CTpeJiOBbie KpaHbf . 
MocKBa. UHHHT3cTpofiMaiu". 1974. c. 374). 

OcoSeHHOCTbK) TaKHX THiipOnpHBOilOB HBJlHeTCH TO. 4TO B HHX HeB03MO*CHO 

BbinonHflTb oiiHy «3 coBMemeHHbix onepauHfi 4acrnHH0 3a cneT Tex. KOTopwe 
BbinojiHstoTca 6e3 n OTp e6 jich h a 3Heprvin. Tip* Taicwx xojioctwx onepauMiix onycKaHHfl 
20 h/ih TO P MOHceHna pa6oHero o6opyaoBaHHa 3a cseT HaKonneHHoft noTemjHajibHofi hjih 

KHHeTHHeCKOfi 3Hepi"HM MO)KHO K3K 6bl BepHyTb 3 H eprMK) nepBHHHOMY aBHraTenio. 

pa3rpy>Kafl ero h o6ecne4HBaa 3Heproc6epe>KeHHe. 

H3BecTeH rHiiponpHBOA 3KcicaBaTopa, BKJiiosaiotUHH HacocHyio ycraHOBKy, 6aK. 
nupounnHHa P bi. rnapoMOTopbi. 6no»c noanHTKM h ox;ia>K.a.eHH«. pacnpeaeJiHTejibHbie 
25 nupoannapaTbi ( ABTopcKoe cBMieTeJibCTBO CCCP SU Al N° 1728543 F15B 11/20. 
1990). 

Oco6eHHocTbio TaKoro rHflponpnBO.aa aB/iaeTca to. hto BBH/iy HajiH4na b hcm 

p330MKHVTblX KOHTVpOB rHApOCHCTCMbt. MCKJ1K>4aeTCa B03MO)KHOCTb HCnOJIb30BaHH3 

3HeprnM npn onycfcaHHH pa6oiero o6opy.zioBaHna h npn TopMoaceHHM hbm>kvuihxc5i 
Mace. 3to npMBOAHT k HeB03MoacHOCTM ocyiuecTB^eHHfl peKynepauMH 3Heprnn npw 
coBMemeHHH AByx win 6o;iee onepaunii pa6oHero umuia h. cooTBercTBeHHO . He aaeT 
bo3.\io>khocth o6ecne4MTb Heo6xoiiMMoe 3Heproc6epe>KeHHe. 

PACKPblTHE H30BPETEHH.H. 
B ochobv HacTomuero n3o6peTeHna noiioweHa 3aaaMa co3aaHH« rnaponpHBO.aa . 
35 oo.iaaaiomero noBbiiueHHbiM 3Heproc6epe*ceHneM h 3KOHOMH4HOCTbio 3a cneT cHn*eHua 
paexoaa TonjiHBa hjih 3;ieKTpo3HeprHH npn BbinonHeHHH coBMemaeMbix onepauMii. a 


30 
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TaK>Ke o6nanaiouiero noBbiweHHOH Hane>KH0CTbK> npw oxwoBpeMeHHOM chhjkchhm b hcm 
ren^oBbix noTepb 3a cneT o6i>eMHoro peryjiHpoBaHHH h peKynepauwu. 

IlocTaBneHHafl 3a/iaMa peujaeTca TeM, sto b nmponpMBone, conepacameM 
HacocHbiH arperaT. rwiipouHJHiHiipbL niapoMOTopbi. 6jiok noflnMTKM h oxjTaHcaeHHH. 
5 pacnpeae^HTenbHbie ruapoannapaTbi. 6aK pa6oHeM acuiucocni. HacocHbiH arperaT 
coiiep>KHT no MeHbiaew Mepe ziBa ciiBoeHHbix peryjiHpyeMbix Hacoca. Ka>K/ibiH H3 kotopmx 
BbinonHeH b BMne iiByx peBepcMBHbix o6paTMMbix ruApoManiMH pa3Horo nepeMeHHoro 
paoonero ooieMa. 6jiokh ynpaBJieHHfl KOTopbix KHHevtaTHMecKH CBsnaHbi Mexmy co6oh, 

npH 3TOM nOJIOCTM peeBepCHBHblX 06paTHMblX THiipOMaUJHH C 60JlbUJHM pa6oHHM 

10 o6i>eMOM coeiiHHeHbi no 3aMKHVTOMy KOHTypy c nojiocTSMM rnapoumiHHjapoB h 
rwapoMOTOpOB, onHa vn nonocTeH peBepcHBHOH o6paTHMow rMnpoMauiMHbi c MeHbuiHM 
pa6oHMM o6*beMOM nepe3 pacnpenejiHTejibHbm rwapoannapaT coeaHHeHa c nopiuHeBow 
noJiocTbK) raapouMnMHiipa m/th c 6aKOM. a .apyraa no/iocTb peBepcHBHOH o6paTHMOH 

rHUpOMailJHHbl C MCHblLtH M pa60HHM o6"beMOM COeZlHHeHa C 6aKOM. npH 3TOM 

15 cooTHomeHne nnaMeipoB nopuiHeH h lutokob rHApoumiHHupoB cornacyiOTCfl c 
cooTHouieHMeM 6oJibiuero m MeHbuiero pa6onnx o6*beMOB peBepcMBHbix oopaTHMbix 

THiXpOMaiilMH. 

JXnsk coKpaiueHHJi BpeMeHH o6uxero pa6onero uHKJia npeaycMaTpHBaeTCfl 
coBMemeHHe onepauHH, npwneM rtiaponpHBOii no3BOJiJieT cosMemaTb AO seTbipex 

20 onepauHH, to ecTb oziHOBpeMeHHoe bkjuohchhc weTbipex ncno/iHHTenbHbix 
THiipoiiBHraTejieM. CoBMeuiaa 3HeproeMKyio onepauwio c xojioctoh onepauneH, 
CBfl3aHHOH c onycKaHHeM pa6onero o6opyAOBaHHfl mjih onepauweH TopMoaceHna 
HBH>KyiHHxcji Mace, HanpHMep, noBopoTHOH nnaT(J)opMbi, o6ecneHHBaeTCH cyiuecTBeHHoe 
3Heproc6epe>KeHHe. Rnn B03BpaTa 3Heprnn noAHHTOH cTpe^bi hjih pyKOHTH aocrraTOHHO 

25 coeiiHHHTb nopuiHeBbie no;iocTH. HanpHMep. rn/ipoLiHJiHHzipa cTpe/ibi co bxohhoh 
no/iocrbK) Hacoca. KOTopbin b 3tom cjiynae npHHyjiHTcnbHO noAKpyHHBaeTca h 
nepexoAHT b pokhm rnzipoMOTopa, pa3rpy^aa nepBHHHbin HBHraTejib. 3Ta 3Heprns 
Mo>K*eT 6biTb Mcnojib30BaHa HanpHMep, 6iiaroflapa coBMemeHHio onycKaHHH cTpeJibi c 
pa3roHOM noBopoTHOH n/iaT(J)opMbi, hto aocTHraeTca onHOBpeMeHHbiM BK/noneHHe 

30 ruapoMOTopa noBopoTa . Tcm caMbiM ocymecTBJiaeTCH pejcynepauHH 3Heprnw npn 
coBMeuueHHH pa6oHHx 3HeproeMKMx onepauHH c xojioctwmh. KOTopbie b cyiuecTByfomnx 
rnaponpHBOnax BbinoHHatoTca He TonbKO 6e3 nojie3Horo ncno/ib30BaHHH 3anaceHH0H 
3Heprnn. ho h c TenjiOBbiMM noTepaMH Ha upoccejiwpoBaHHe >khjikocth npn onycKaHHH 
paSosero oSopyaosaHMH. 
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KPATKOE OI1HCAHHE HEPTE>KEft 
B aanbHeflmcM onncaHne noacHae-rca npHMepaMH BbinoJiHeHHH co ccbiJiKaMM H a 
npH/iaraeMbui sc P t»k. npnBeaeHHb.fi npHMep KOHcrpyxuHH nmponpMBOAa He aBJiaerca 
5 eflMHCTBeHHWM h npeanojiaraer HanHHne apyrHX pea;iH3auHH. oco6eHHOCTH Koropb.x 

OTpaACHbl B COBOKVnHOCTM npH3HaKOB (J)OpMyjlbl H306 P eTeHHH. 

Ha (})Hrype npHBe/WHa cxeMa rnaponpuBOfla. HanpHMep. 3KCKaBaTopa. 

JiyHIUHfl BAPMAHT OCyiUECTBJIEHH* H30EPETEHH*. 
rvmponpHBoa. HanpHMep. 3KCKaBaTopa, coaepwHT no KpafiHeR Mepe ma 
10 ciXBoeHHb.x peryjwpyeMbix Hacoca 1 h 2, y Ka^oro H3 Koropb.x oaHa MeHbiuaa ceKuna - 
caMOBcacbiBarouiaa. a apyraa - 6oJibiuaa - HecaMOBcacbiBawwaa, npeAHa3HaMeHHa« ana 
3aMKHVTbix rnapocHCTeM. 06e ceKUMM Moryr pa6o T aTb b pewHMe rHflpoMoropoB, a hx 
6jiokm ynpaBJieHHH pa6oHHMH o6i,eMaMH KHHeMaTHMecKH CBJuaHbt apyr c apyroM. K 
pa6oMnv. MarHcxpajisM 6ojibWHx cckuhh HacocoB ncmicnioHeHbi KnanaHHHbie 6jiokh 
15 noannTKH 3 h 4 . KOTopbie coeflHHeHbi c 6jiokom Hacoca noanHTKH h chctcmw 
oxnawaeHHa 5. npeaHasHaweHHbiM Ana BcacbiBaHHa whakocth H3 6aKa 6. K MeHbUiHM 
caMOBcacbiBaiouiHM cexunaM HacocoB noAKJUoneHbi 6hokh ynpaB/ieHHa 7 m 8. a 6oJibiuHe 
ceKUHH HacocoB HMeror coeflHHeHHa cbohx asyx Maincrpajiefl nepes 6jiok cyMMnposaHHS 
9. THapoflBHraTenaMH pa6oMero o6opyflOBaHHa. HanpHMep. 3KCKaBa-ropa aBJiaioTca 
20 rHApouHJiMHiip crpejibi I0. rHapouHjmHiip KOBiua 11. rnapoMOTop noBopoxa 12, 

THApOUHJlHHJip pVKOaTH 13 H THJipOMOTOp XOA3 1 4. flilH BKJllOHeHHa 3THX 

rwApcaBHraTeJiefi paoonero o6opyflo B aHHa h coeflHHeHHfl hx c HacocaMH cjiyacaT 
cneayiowHe KJianaHHO-pacnpeAejiHTeJibHbie 6hokh: 6/iok rHapouMJiHHApa cTpenbi 15 c 
B03Mo*HbiM ruiaBaioiuHM nojioJKeHHeM. an* KOToporo Hcnonb3yerca AonojiHHTeJibHaa 
25 MaracTpajib nonnHTKH 16. 6jiok rHflpouHJiHHapa KOBiua 17. 6jiok rHApoMOTopa 
noBopoTa 18. 6jiok coBMeiueHna onepaunfi 19, 6jiok coBMeiueHHa h cyMMMpoBaHHa 20. 

6J10K rHflpOUHJIHHApa pyKOHTH 21. 6JIOK I-HApOMOTOpa XOfla 22. n P HBOA H3COCOB 

ocymecTBJiaeTca Mepe3 peayKTOpbi 23. 24. cBa33HHbie c nepBHHHWM zwnraTejieM 25. 

rHupouMHMHupbi pa6osero o6opyjioBaHHa hmcwt onpeaejieHHoe oanHaKOBoe 

30 cooTHOiueHHe anaMeTpoB nopumeH Di k AMaMCTpaM iutokob di. Pa6o4ne o6i>eMbi 
6onbiiJHx ceKUHH HacocoB q2 hmciot onpeAe/ieHHoe cooTHOiueHHe k pa6oMHM o6T,e M aM 
MeHbiiiHX ceKUHfi HacocoB ql. Ana o6ecneMeHHa P a6oTocnoco6HOCTH h BbinojmeHHa 
ycnoBHH HepaspbiBHOcTH noTOKa b 3aMKHyTOM rnaponpHBOAe c rHApouH/iHHApaMM. 
HMetouiHMH nopuiHeBbie h uiTOKOBbie nonocTH pasHoro o6T>e M a. aoajkho 

35 Bbiflep>KHBaTbca cjieayioiuee cooTHOiueHHe Menay jxnaMerpaMH ujtokob h nopuiHen c 
oflHOii ctopohw. h pa6osMMH o6ieMaMH ceKUHfi HacocoB c apyroft cropoHW. 
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5 k > 1 - K03({)(t>niJweHT nponopuHOHaxibHOCTH , a Di > di, q2 > q I . 
PaccMorpHM pa6oTy rnAponpnsoAa. 

B hcxoahom nojio>KeHHM. Koraa nepBM4Hbiw ABwraTejib 25 BpaiuaeT sepe3 
peiiyKTopbi 23 v\ 24 Hacocw I. 2 h Hacoc nonriMTKH 5. b MarwcTpajiax MOKAy HacocaMH 1 
h2 u KJianaHHO-pacnpenejiHTenbHbiMM 6/iOKaMH co3AaeTca aaBjieHne noAnwTKH. 
10 HcxoaHoe nononceHHe 6jiokob ynpaBneHMfl HacocaMH I h 2 cooTBeTCTByeT hx 

MMHHMaJlbHOH F10Aa4e. Heo6xOAHMOH AJIH CM33KM C06cTBeHHbIX y3JIOB TpeHHfl. n03TOMy 

3tot pe>KMM cooTBeTCTByeT MHHHMa/ibHOH 3arpy3Ke nepBHKHoro ABwraTejifl h 
HenoaBHxcHbiM h 3anepTbiM rHApouBMraTejiaM pa6oHero o6opyAOBaHHH. BKJiiOHeHHeM 
6noKa 15 b oaho H3 pa6o4HX noiioxceHHH MarncrpajiH Hacoc 1 coenHHflioTca c 
15 nopuiHeBOM h uitokoboh noiiocTbK) rHApouM/iHHApa cTpenbi 10. Jim BbiziBH>KCHMfl 
LUTOKa rHApouMJiHoapa 10 pacxozibi >khakocth M3 6oJibmeM h MeHbUjefi cckuhm Hacoca 1 
cyMMHpyioTca 6jiaroAapa bkjuomchhk) Sjioica nepeKJuoneHHH 7 Ha coeAHHeHHe hx 
HanopHbix MarwcrpajieH w 3anHpaHwe MarwcTpajiH, coeAHHaiouieH 6/iok 7 c 6aK0M 6. 
CyvtMapHbiH noTOK ot oSohx ceKUHM Hacoca 1 4epe3 6jiok 15 HanpaBJineTCH b 
20 nopiuHeByK) noJiocTb rHApouMJiHHApa CTpeJibi 10, H3 ujtokobom nojiocTH >KHAKOCTb 4epe3 
6aok 15 HanpaBJiaeTcn k bxoahoh no/iocm 6ojibiiJOH cckuhh Hacoca 1. PeBepc uiTOKa 
rMZipouMAMHApa CTpeJibi 10, to ecTt ero BTflrHBaHHe. ocyuiecTBJiaeTCH H3MeHeHHeM 
pa6o4HX o6-beMOB o6ohx cckuhh Hacoca 1 ao MWHHMajibHbix 3Ha4eHHH, ripn KOTopwx 
ujtok ocTaHaBJiMBaeTCH. ripoAOJiwaa B03AewcTBOBaTb Ha 6jiok ynpaBJieHH* HacocoM 1 c 
25 TeM >Ke 3HaKOM npon3BOHHTca n/iaBHbiM peBepc noTOKOB. FlpoHAH MepTBVK) tomkv 
ynpaBneHMa, Hacoc 1 HaHHHaeT HarHeTaTb pa6o4yK> >KHAKOcTb b wtokobyk> nonocrb 
rHzipouMJiHHApa CTpeJibi 10. H3 noptuHeBOH nonocTH rHApouMJiHHApa 10 pa6owas 
>KHiiKOCTb noAaeTcn sacTHMHO bo BXOAHyio nojiocrb 6ojibiueH cexuHH Hacoca 1, a 
H36biTOHHaa nacTb noTOKa nponycicaeTCfl 4epe3 6/iok 7 m MeHbiuyK) ceKuwio Hacoca 1. 
30 KOTopaa pa6oTaeT npH 3tom b pe>KHMe rwnpoMOTopa, b 6aK. Pery/inpoBaHHe CKopocTH 
noTOKa h ero peBepc ocyiuecTBJiHeTca 6e3 ApoccejiHpoBaHHH hchakocth h TeruioBbix 
noTepb TOJibKO 3a cneT OAHOBpeMeHHoro peryjwpoBaHHH pa6o4HMM 06-beMaMH 6onbiiieH 
h MeHbiiiew ceKUHflMH Hacoca. Pa6oTa rHApouMJiHHApa, HanpMMep, cxpejibi 10 b 
nnaBaiotueM nojioweHHH npowcxoAHT cneAyiouiHM o6pa30M. Ejiok 15 ycTaHaB/iHBaeTCH b 
35 TaKVK) no3HUMK), npw KOTopofi nopiUHeBaa h ujTOKOBafl no/iocrb rHApounnwHApa 10 
oTCoeaMHeHbi ot HacocoB h coeAMHeHbi c AonoJiHMTejibHOH MarHCTpaiibio noAnHTKH 16. 
ripn 3tom b o6eHx nojiocnix rHApouMJiHHApa noAiiepwHBaeTCH OAMHaKOBoe He6oxibiuoe 
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aaB.ieHHe noannTKH. n P n HanHHHM Ha KOBwe peaKTHBHOfi or rpyHTa paoonefi H arpy3KH. 
hto HMeeT MecTO n P H njiamipoBKe rpynra h/ih npHHyiwrcJibHO** nojn,eMC-onyc K aHHH 
crpenw. uitok rHapoun/iMHapa HMeer bosmokhoctb nepeMeiuaTbca. fljw HanojweHHfl 
noptiJHeBOM nonocru n P n BbiiiBHtteHHH uJTOKa HcnoiibsyeTca hotok Hacoca nojmnTKH. a 

5 n P H BTJJrMBaHMH UiTOKa H36blTOHHblR nOTOK H3 nopilJHeBOK nOJIOCTH nwpouMJiHHflpa 10 

nepenycKaeTcn b 6aK Mepes npeaoxpaHHTe/ibHbiH KJianaH 6no K a Hacoca nonnnTKH 5. fljw 
vcKopeHHofi paooxbi rHflpounnHHflpa cxpe/ibi 10 BKJUOsaeToi 6jiok ruapoumiHHApa 
CTpejibi 15 m 6jiok cyMMMpoBaHHa 9. 6jiaroiiapa KOTopoMy noTOK Hacoca 2 
o6i,eiiMHHeTca c rotokom Hacoca 1 h hx cyMMapHbiii rotok nocTynaeT k rHApouHJiHHiipy 

10 cTpejibi 10. YnpaBneHwe n P n stom ocyiuecTBnaeTca aHajiorwMHO BwuieonHcaHHOMy, ho c 
paciiwpeHHWM AHanasoHOM peryjwpoBaHHfl ckopocth noTOKa. TaKHe ycKopeHHbie 
onepauHH o6ecne4HBaK>TCH cooTBercTByiomHMH roshuhjimh 6jiokob m* Ka*Aoro 
nmpoaBMraTeJHi pa6owero o6opyflOBaHHH. THflpoMOTop xoaa 14 hjth niapoMOTop 
noBopoTa 12 BKJiioiaioTca b pa6oTy nyTeM coeaHHeHHfl cootbctctbchho nepe3 6jiok 22 

15 6oiibuiHX cckuhh Hacoca 2 h 'iepe3 6jiok 18 Toro we Hacoca 2 n P n npeABapHTejibHOM 
BKflK>HeHHH 6;iOKa nepeKniOHeHMH 8 Ha nepenycK noTOKa ot MeHbuieii cckuhh Hacoca 2 b 
6aK. 

nPOMbIIHJTEHHA« nPHMEHHMOCTb 
AaHHoe H3o6pereHHe mowct 6biTb wnpoKO HcnoJib30B3HO b KOHcrrpyKUHflx 

20 CTpOHTeJlbHO-ZlOpOWHblX MailJHH, B S3CTHOCTH. rHflpaBJIMHCCKHX 3KCKaBaxopax. 

rHXtpaBHHHecKHx KpaHax. MaHHnyjurropax. norpy3HHKax. 6yjiwu>3epax. apyrnx 
MHoroflBMraTCJibHbix M o6wjibHbix MaiUHHax hjih craiwoHapHbix MexaHH3Max 

UHKJIHHeCKOrO JieftCTBHS C rMflpOUHJlHHApaMH H ruapoMOTopaMH. 
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OOPMYJIA H30EPETEHHA 
nmponpHBOH, coiiepwamHH HacocHbiM arperaT, rHapoiiHJiHHApbi, 

rHiipoMOTopbi, SjIok noanHTKM h oxnawneHHH. pacnpeiiejiMTe^bHbie ruiipoannapaTbL 
5 6ax paoo^eH wwiiKOCTH. oTJiHHaiomHHCfl TeM, mto, HacocHbiH arperar coaepacHT 
no MeHbinen Mepe iiBa caBoeHHbix peryjwpyeMbix Hacoca (1,2), KawzibiH H3 KOTopbix 
Bbino-iHeH b BHAe AByx peBepcwBHbix o6paTHMbix ruapoMaiuHH pa3Horo nepevieHHoro 
pa6oHero o6i>eMa , 6jiokh ynpaBJieHH* KOTopbix , KHHeMaTHnecKn cBjnaHbi mqtkjx)/ 

Co6ofi. npH 3TOM rtOJTOCTH peeBepCHBHblX o6paTMMbCX rHIipOMaUJHH C 6oJIbUUHM pa6oMHM 

10 o6"beMOM coenHHeHbi no 3aMKHyTOMy KOHTypy c nonocTHMH rH£pouHJinHnpoB h 
rwapoMOTopoB (10,11.12,13,14), oAHa H3 nonocTefi peBepCHBHOH OOpaTHMOH 
rH/xpoMauiHHbi c MCHbLiiHM pa6oHHM o6*beMOM nepe3 pacnpeAeJiHTejibHbiH 
rwiipoannapaT coennHeHa c nopuJHeBOH nojiocrbio rHApouH/iHHApa mjih c oaKOM, a 
apyraa no/iocrb peBepcHBHOM o6paTHMOPt rniipoMaujMHbi c MeHbiiiHM pa6oMHM o6i>eMOM 

15 coeHtmeHa c Ghkom. npn itom cooTHOLueHHe /inaMeTpoB nopujHen h lutokob 
rHApouH^HHApoB cor/iacyiOTCH c cooTHomeHHeM 6ojibiuero h MeHbiuero pa6onnx 
o6^eMOB peBepcwBHbix o6paTHMbix rHiipoMauiHH. 
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